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The present invention defined by claims 1 to 7 relates 
to a binder resin for toner comprising a polyester structure 
comprising a structure derived from carboxylic acid and a 
structure derived from alcohol, the resin comprising an element 
such as tin and titanium, and a structural units derived from 
isocyanate compound, as well as a toner. 

Japanese Laid-open Publication No. 11-60703 (published 
on March 5, 1999, hereafter referred to as a Cited Invention 
1) published prior to the filing of the present application, 
describes a binder resin and toner comprising a polyester resin 
and metal atom such as antimony, titanium, tin and the like, 
wherein the polyester resin comprising terephthalic acid 
component and isophthalic acid component, carboxylic acid and 
polyhydric alcohol component, as well as aliphatic diol 
component and the like. 

The present invention and the Cited Invention 1 have the 
same feature on the point that the binder resin comprises 
polyester structure comprising a structure derived from 
carboxylic acid such as terephthalic acid/isophthalic acid and 
the like. 

On the other hand, the present invention differ from cited 
invention 1 in that the polyester structure has the structural 
unit derived from isocyanate compound as a crosslinking agent, 
the THF-insoluble/soluble components is defined, and the glass 
transition point of the resin is defined. 

However, it is disclosed in granted Korea Patent No. 
279691 (February 1, 2001, hereafter referred to as a Cited 
Invention 2) published prior to the filing of the present 
application, a isocyanate is used as a crosslinking agent, and 
a THF- insoluble component has a specific effect. Furthermore, 
it is recognized that the glass transition point of the resin 
of the present invention is within the range which ordinary 
polyester resin has. 
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Therefore, a person skilled in the art could easily 
combine the Cited Inventions 1 and 2 and arrive at the present 
invention. Also, it is not recognized that the present 
invention has a remarkable effect that exceeds the prediction 
of a person skilled in the art. Therefore, the inventions 
defined by claims 1 to 7 are obvious for a person skilled in 
the art by applying the cited inventions 1 and 2. 
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(19) Cflofai^ssjgfKR) 
(12) #^^^M(B1) 

(51) int. CI * C45) S±mn 2D0iatPlqig 

GCGG 9/DO il l ) g^SlS UWE79691 

• l (24) 2Dott3i i mism 

(21) SSBI-S: 10-1 998-0058676 (65) £7He!£ ^1999-0053467 

■ (22) ggSXF T99Bai2g24g (43) -g-JHWfr 1 999g 07^26^ 

"(30) ^a^ST - 97-356562- 1997^12^25^ §S(JP) 

(73) mmnxt ?ffe ?^Aii?bto!At ttfc^f*7j sl- 

ug' asa j£2iiw? Aieof^H 351m 30s- 211 

(72) m^Xl fl^DK 

MfirSIUP^ sumaw ssbw aiiira 436 

Al^Xff^J ££ES U^O|2Of5-:LHIKE?ra342-Hd|-205: 

sS, 5 iL£?"KKS ''skWMW •iffi^;DHHI£ : i' 1197-301 

(74) EHEj oj U. , 

f54) a-1 m m& *& &* 

.3- 0l*GH^a. .SLT&.Wfl; (a) iStTcMAI 8,0x1(1 LHXI 1,2x ftf H«f* tf'jtfOTc), (b) 

16O*c0flAJ 4.0x10" LHXi 6;OxloV pa2J : Sf Ei*r .-□•.{16CTC ),. (c) 16p-G(HIAI 0.1 LHXi. 1.52J 
2!M tan6(160!C) = 6 i (160*c)/6 (16DX)., (d) 190TcO|IA1 6 6x10" LHX] 1 0x10" P&2J fig-. H'MH£< 
G (190'c), (e) I90*cOJIAI 2 €x.ltf LHXI 4 Ox 1 OT P*2J £fi £#E^ 6 (190-c), (f) 19CTcMA| 0 05 LH 
.XI 1 ,22J . eg.E tan a ( 1.90*c ) = G-(190x)/ir (19Q'c), (g) 6\(I60*C J/6(190*c) - ;0,5 LHXI 2.0, 
3 (h) tans (160'C) > tah6(190'c )1 3*m 'SSSi tttlh 

/mo? 

.a -is M-ifeoi dts sua sbm -Uem& ajasoio-, 

a.2^ H|ia 5U2f Sl>«f UBLH^.E1EH = 0)Q.. 

£ 3£ S EEHI 3L}£| THF-^gg £«0i CHt> BPG 3.3DM1 01 D 

a 4fe s esw n*i stef Ms gfaa fc- AAiBi&* haii? 4= 2ife sf&««"s«'2f asoia, 
a ;s± a 408 UEtyj « s ?J 8&s g °j *^api a . 

a 6H .2 «^oJ [&s fe.»2j CIS ^AlEHSfS^AIS" S3 S h xl3 asoith 

a ?f & wsbii tj» ite-trs $ -sis ^aHi/s'ttiteflAiaia aftsi ^ m\ 

pl-ZHgOlLK 

a sg M Bis 61 m a£U Ahse^i sfet^s3iai ?H^aoiD, 

a 10g-SB?J2J *(screff).;.^MQMA1 SS;.4»CSJfi| aSOip,. 

a i2fe S3 ^^oiiAi jui uriis "siiiM^asbitK- 
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£ 15£ SAjBjl lOilAl AH§£! £S7|°1 lie Sfc^,£SQICh 

&i6s":tfAioi isofl/d Afifei sstfig iii§.£t£i esoiq. 
.sa rat* »aei 

r: 25*h£/SS- £fl(lfiS W 2: 7(S IHS7I 

4 : #3* 5: ^ 

6: kg 43 7: gsf 

8: Afg M310JH " S*L 

It : Xhg "sai'blJE 12: ' UBlbli -SS 2!^ 4© 

13: £U . 15: 

|6: 715 21; 7@7I 

22: 4B 23:70*!. 
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103 : .Sffl 104: SLi 

105:: 33 W* : 10B: ■ 
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113: 2^ SAh 49 115: -D* 
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11?:, g,^ CH2 4B 
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■ : at| , 3!Q!D. 
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SXWSSOI 'BfElTl - 2i£lK : 0* &m\M£, ^i^SS' §S^S 'Dlt^'9lHr£l«l '#3£&' ; » 

a» war : «Hi-»a«."*,.EUs sss ftfiWB^.aaB-EusB-JBorsa-ars-zs 

■Ah.DH«l -SAFAI2I *> 3o]~ UKHI ffl-SF:-S2f.'SAf '^XlJ-g S§CTU;.3g #o|j| 7@, 71^, 
i= :JHS* "SUBM SIHAI, SDH S7I1 AtSSK)! S^A|?t; S*IS VlUSS MS*fe".:?HB^ft 

sasa-^feCK- a son creh sAhaxi ara an- £khi -yDi&s .-a** su-&.-a8rtf 

Oi (persona I ;fcopier)°i 5W.5« SSEIMAE aq*Kl:SlCh 

■oiatt-oiss, s*i=:i3 --sui.q ^ibisgi; ..scmw : : *s» ■.aQ-*s.-:-fcia£»iJB«i £ 

dl fiqiEIH 2iQ. TEtehAi; : ;-S«S ^m\£' ?m '^S Q E^m dllOl^ 24*01 SlU. 
"H ,SUfe: .HM M fiD SS Ste«"UHtH£W-1Sn!£|0L SU : a»".Wfl*KI MAIS' □ 

ahf.n* su4^sdi'si as \$\m mti &m m 4&^m, ?\m mz\m a^Rt 7} 

sboi su on chdr -oi«:«a uehh^ a§s\t*^^V£9oii iHoH Ais %m\Qt smi£m ?\&m*: 
zw, su^oi s*r Aisoii g*rao. ,::Diat^s^'- : »^"oiiAj-;..-a?H . mei i 1 1 ;isoi s =f ai ^ . 
: ;fe»ej sLisra- Ms a^.iai su&s ;g^. ais ^^«^Abi7i^:mg **t^a .e§qi 
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5PI ais atnss, susy aws*r gei-iaoj saki2 ^j c4 i§ §5 aisoa a*ui- 

EIOJ Ssr Aima 2SAI?I?II SD. OIS 225! (offset) SJ&^SSHJ), ^£2h £E°J S^S 
BOI «fSP. : . 3* S3 23 BEES '.SirWSl' g^o '^n^giif gS- 2§f,. 

i^l^prsi^spfa '** * air * s MLH ^ SSfWI wsidSI 

Si K A|M :i*2| SU> g7H°J ©»S S'5j5.|HS, i|6| 

aoiiAi - — ■• - - --' ---- • 

U2| (anchoring .^SAiap-, .01 gfSOfl ©a" .?« §a Isl 3- §k fe% ^2 | 

■-^*i u J^- rt 5t£ ; ^^J»^« r *^r'*!-Sfl&- . -left*. DH^.%S qemoi lu soil 




71 sJLK 

*%,areoi Ma nm°i v*MM- £g nsa# as*Pi £i*i ?m\AiM : ^hhi 

(leading) 01«ii HOIM SiAI3fe ,2«0| . fi^JEIH 2iCK 3E1U. ^9 «fflj SiA ?pt 

^g;S7H S&-I gS(JP-A) a 59-21 48002. JP-A ai-12B0?l2, JP-A ai-1474652, JP-A a 1-3034472 
JP-A 7314-2023075:. S!- JP-A a4-:353B66ffitifcAfe "ig -Sgtfaj a WARS SUP JHAW«XI 

S.V 0I1S HE2J s^^s^..^^ 




JP-A a 6-1 18902 .a JP-A aS-22261 22011 Afe C00K?| Ultf £73 (A)2K3£IAI& (B)8 tf§ 

How 0 ^l;^fa?la SOilAi my[ m ' § *' 7111 AI - 2J aa*;-«B5ifffisHi 

^•'Sif l SS^^"l.^-^?9' ( 5 r * wl ffc jfSttQii 100 ihxi 2oo-c2i 

MAt .^S SUM JHAI5ISO-. JP-A a 7^822492 S! mm a2?8367 l20U1= 

sws a& -mmm sspK, 120 lhai 2oo*ghi ssojAr^g sua THAisraa. 

7HAI3 SU^ 16^ 1 90X011 A|..SP| ,gSSfe,Hia|- ^.S&Sttll 2|*B *Sj Sr^3# UEKH 
Al StK_K 

■M af sj .i^a ^-i §a§«i snasra ao §Ht uem 4' ; sfe su# as 

sfe 310IQ. 

g gj-goj H».j||SJ2! ^Sjs.^§(H|A| §.^« 2f S£« • ^73 p| ■ o ^ £ L H1 aSSfe 50.IQ. 

b ^s'sjxhS hsoiiai £=*s wxi sgoi sui as^fe ^0\Q. 
B wssi cm § ??g §*r fiEi #^(hi s-sjQi a= sua asefer^om. 

S ^S2|,QS ^^S ;gl*f£! SU^OflAi g5| gsjS feT^CT Sf= SU§ aSSfe 20IQ. 

s §§°i §*ra 2S(fo3)bra= su§:assi= abfe. 

B ^§.§^ sa^i 2ss;s H -i)*? (dropoiiOl are sus 

assfe 201 o-. 

s bSsj =2jg gnu s;q n#oi sus as*vfe afio= 

:S tS?l O-tf #2jg : MM Ma i*oil su?f gsfEiAl a= sua aM= Soick 
S ;wp.£a a CS -^^S '^|& SUf *H|fie^«^ SW» a.58fe:2,piQ.. 
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(a) 160-cMAI 8;0x1QT LRXI 1:2x10 PaSJ 739 9M&[± 6'(16Q!c);, 

(b) l60rcMAi 4,Dxitf LB* 6.6x10* Pa2J £tf eia^.G'OBQTC),, 

(c) I6(TcD{!AI 0-1 LHTa 1.52] tan6(160X:) «-8\(160r )/6'(10IX);, 
■(d) 190-cCHIAi B.Ox ltf LH7J 1 .Ox io 4 Pa2J 7cl§ SSEii :6 (190*C j, 

(e) 190XCH! Aj 2.0x10' LHX| 4.0x 10* PaH] - fi|^ 6 , (j9^e), 

(f) 19(Tc£HIA| 0.05 LH X| 1:22) ^ t an a ( 1 9(Tc : ) . - : .fl : ( 1 90*c )/B • ( 190X), 
(9) ; 6 -.(16CrC; )/G ( 1 90X 5 ) = Q • 5 Wi%% S 

(h) tana('16dr ) > tan 6 (190*01 Sift* §&£g UEHH^; ^CHSE ' -BWi si-.«M-XO« 
ofe ^5£f S/fl, ....... 

(?) rj. as ^q.%m-«aa BM4»:sa-aAF -#xm mwu gzt.mt zmm mtm » 

(3) P j ^ OHifl OA S AJ^ ^^.^1 * DHXI feW'.g S*tAl?i£ S^&WMfe'.'SS'tS SSI 

(a) 160-cOflAI 8;0x : 1(f LHXI 1 .2x ltf Pa/ -HIB^&W.= i .0x10* LP] j .Ox 10 4 Pa> □ Ul&^afflfe 2.0 

x itf Lhai 8,0x ib* PaHj ;^ 4" ( letrc ), 

(b) IBD-COflAJ 4;p.x10" LH7;| 6:p*;ftf^ 5;Q*JO f W 0 'HIB^aBi©" 7.0 
x10" Llixi 3>0x id f PaSJ HM£i^ '6' (T60*C )> 



•mush i6qxoiAia.-aBa&:wi m ate 'HSsamsi : s*tsm -s»».2ttacK a 99^25.^ 

XI ^ ."gig H . : ?KH.Ofr « ' "SSPI : 22tf 16Q*C2] (tf9H tW MLI^jS* 3 

G (Wcp[ B Ox 10~ K DlShOISv WtffilhSilfi SUB feTS'Si? LIEfSI * SiCHAf, £0 

71- s«r ^XHS.^Ei ^Mol ^ lg"*r ^XH 4*011 SS$«0| «Dfc+Ck.. Q*(16Crc)7h 

■i : 2x"rtf Pat;sifei:s;^s .§^^ asted-". 

6 (160xbM Ox. 1(f Pa OfSJ-djS, SU-fe MD -7aSMA| -«EI UHEI 

6 <i6o*c}7h 6 ox ip f Pa# mmm ^t^^g s^si* sw> ach 




(d) l90rc£HiA1 6 OxIOT LHXj t Oxio' Pa, tt»5|Sfpir£ 8 Ox'iof LHXI 8.0x10* Pa, Q H|§^qW& 1 .0 
x10* LHXI 6 0x10* PaEJ aMBI^ 6 (Wc), 

(e) 190-cDHIAi 2,bx1(f LH XI 4 0*l(f Pa> UJBSf&Wk* 3.0x I Or LHXj 3 Ox 10* Pa HI^^WI^ 4 0 
x lOT LHX) 2,6x10* Pa2j £M S^^^iSXt)/^ 

ff) 190*0 MAI o:;os \Mt\ \ .t.Bm^tm^. 0 QB im i :o, d um^ttnz o.m lkxi 0.821 bs 

H. tana(190r.) - BJlSOt )/B (130X)2J H^J -gBSSS °|oB "S#ai» US 2L=5L> »7j 

susi i9otoiiAi2j aBag"^^ xi^ afe agwiAisi asft JistV; a 5*jsj.Bs., ,?a 

gEHHI ¥^£PI ^«I7JAI, AS .^SSSDI. gO)t?tf; .C&EhAi; HSMvyS ^S^H SEI 
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§eg£S"Sffl, E.W20II WE MU.= 73^ "S^-.'AI^SMAI HgtiWMS. S# : SSS U 

fl'(190rc^ 6/OxiQ" : "*a.:Die!OIS. ^332 SffS ML1 £ EOT &S 'UEBS 4= 

,Q:i.iaifc)7j i .dxib 4 pks Patera, afeepi is n° ess :ue}lh°£, eu&%*.aim- 

.Q;(.190-c)?h2:.qx10- ; Pi DlS>OI3, S*T . SOT* KfBf «2W KH '-jIKWI XQmM, S*T 

'ID* "Pag Ml«3,..^iH;S^S'*-^# : ^^; 

*t»n«-<19ffe')3f 0.05 DI5K3I3, £M Sg^OH U\n »'§ -51^^11? EU&-'BS»fii"* 
SI SKEW?! UEHjHHS, IIS ii^^ WXI ; ^SS .?H3E|X| : EJv S^fSft .-Sit "4*- SIEK -tana 

(i9oxw «»ia J ..fiiiis.-*s."a£ai : uiitat ^rs ess spi £ioi»'a*r aim s*^ gu°i 
s*ra» ;S«r -*as*Eisi su oi«soi *#g?f?ii b?i as, w: p ^i ^i§Li^ii? 

§if AIM; MLi#M .abiA| v §^ "^fl S^r AlMM' : «aS^*fe6i Hffil ?« 

HQ. TEEhAi; Mld?KSE»" 03-BF 0H£ fflOItt 39SS:UEIUfff, SU*.2| ^«2f . MliSOl 

.wan'-JB^.aaww-iaxiaM M, j^ £ugi :fi^fe §^§^ ^i aoi ^ .2 
j=> ^ «aoi'a*r-:AiB8i'afflor:-!ifoit!D. ziem,: ^a ^bsi nei&sas □•(ied 

r)2h G'(190X) AfOI^ :^0|7K^# B.ITgM COfr SUM -£|M "WIS ^SlD. 
Q*(160x)/6'(l90rc)7F 0.5 HIE.KMS, ..S^'Wa^BSI 33S ' »Sa:*":HJTCfc- AIM2I- Soffll 

^ Afeg-aaoL siqilpi get. s*t aim°i great -^ss; #eie w item ir# 

SEth M : »aoi''C&B MU ~ (h) tan a ( 160'c )>tana ( 190*c )0!HS ¥731 #011 SLd»'. : ¥«rB& 2! 

mo\ %m\o\o. -&m su&;s^ ; *n :■■«»": «waea" stag gu st^MaSf 
^sek Dm; ".h : aia« in-* sufe sa ^ ssmaisi aw #§^:is fiii^^gas 
&sdi ^xiaoi ^as^Ei eu°i sEprsoiw. saih.> jaas aa : §^ : 
sEoflAisi aMi^^s^a^aa^^Ha/fiufr'MQ ^s ? §£g. »wi £idi ¥Xhm¥ei; 

tana (160^5^6(190^)21 2^, ;^/^BS ASt^ * MLil^rS^ 1 ^ 5301! 

Ej Bie^*f)|^'.g: ; ^3W CQ% ;SUS 80 LhXI 20frc2J S£ S^iiHIAJ. iianafel' M&£m ^ Sr^H 
M s^f ^Xl m\ : MLJ7K#*»fe :5tS sa^ss .wjto.. 

Bsaii 7ixHe «Bas-c»- .wm ^s^t .2(* -7iass-.-»Q. 

§i| : SS^S (Rheometer) ROA-ll^ (E||SiiHI^^^ 4 h lfU(.Rheometrics Co. )0iW. ^S^te) . 
a# SBs ^ig S&m&I ®tl!vg&:- 

a :. su i= 4?yia ^ispj -sr$ mmoin spi^f 2 lht^l b aess ?fg ss*k 
■B.'tfs.si.suoi ffl.tt.*ata?isi wa e-.iou. eai^ci-. 

H^gMfei THF(E1t EE|?jHS?e)^^S. ,S.S?I ;BPC(1 3SflEaaHD)* " S SSQil, 

-.ios iiH^ 3xio* lhXi 4x:i^;^7^.a^tH(w ^ iiHi;:^ i'*;itf u(a'-a>'icffi! ftwaii uj 
m s^hj 1.0 iHAi s^a&feiaa.-.^ • &$m% ^.id* lhxi 5x.to 5 2j lhchi sfe^ 

1.0 LHXI 5.0X7K 5x10 s LHXI IxilfST'ttSKf'-MW LHM aS:S| 0;5 LMXl. 5.0WK. 1 xlf oi"«S| 
«4lM S^^ 0.2 LHT^l : 6.0X7K SE§ ^ ^ 6PC : HMO^aiS Oil 7\Eti,gfi&:M&* LJEftf. * Sid. 

-zfzsi MXIW 92Sttf CHnU "SSI'S 'ttSfi 133^ ofe :^Pt *XHT SSS m4?f& 
5fl SCh 3x.1D fl LHX| 4x15*2] SXUF Se? LHCHI £ ITIHM :?IS^SW:, SUOil MSB £ §^SOI 
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i 2S5S WXI ; B«.OI HISSQ. ; V ~ 




BIDISDI 1»W «SJW £|M ;?OKIfe 8S ^E?KVt)IS2SJW- ^31371 *l£ US 2=5!) WXj * 
■SDI.BSfclfe as BAlIf SQ- B*l, IxlO 5 LHX| 2x jtfsi gAfif SSJ2) XffeXtiF £«2I; 

?$t>- 4^Sf JSOIH. WW 2S0I ngXHf -ggSJ gft Ams. OI#Sfe 2§ ajHtiGh 1x10* 
LHAl 1x10*21 ««2J gig. HM^.^MSf £SiS# M0IDL imfo. ^g^SgOl 

nMXiif ggei, M» Ate ihs buhest as sawss sotHD.- 2x10* lhxi sxio'si gx>sf ..g'a 



AW 0AIOII SMS 4 Si2H£> £L|2| MB SOI B3*I*M 30) 2U0I et&Sth 5x10 s LHAl U 

ATq^o^, §oiiaj on -aasDi^ss bh*h= as <gxm %&h SB. Tga? gif 

StHIAI ti|3£B| CHS -ggg ^iA|3| -BB&CBBttAf *B§ SiAl§ ^ Si>T» ' 

^ ulH^pxlO' Oiejei gAT« 32< LHOfl StftygL SU2I S^U gtfl BS5i?j WO- ^ El 

4xip*» sue* 3301 saipb, *is ^*rsg sTPF'fbisisstt. ixio* oisei 

SXHf gg.0l .0 2* D|Df25 SESlS, IIS 2=25 -BW BSOl 2|tra5| &Q. 1 x.# 0I£2| 




ssm fi^ ssoi etas gAT7i «;gg 4= sia M 

H . SfSOS [BE EU S g&a £AI 9 Jti£fe ..fl£ -.433!. «*P B£B'£B*PI :#Mi|,-"tHF-» 




fflF-sta._-ss.2i sMfbi i,jss3c qrsldis., -i*ii'- M.i#3l.^.*r ^?;h ?soii a?pi ^a. THF-g§ 



AI At 



01 SU9 §=TA!?.|7| glQ 

S tW ELi2| WF.rVfgS gg^J gf.g#: 4x lcT LHAl 3x10 4 2| gA|# S^OIAJ 3? EiaS ^Il 

7x10- LfjXI 3x10*21 MAfif 3'8|ClAI §m EIB1 ^& 6PC ^MOlM^SB-^'SSKN;. W£ '44it »S 
S*TSt TS'SSh^ aOI BUfSISfQ S^l II33h ?xJO i -DIHJ2J gXHf S^(H| fJISB, gafsj 
MU2I gsg g,^ egg gtfsi^.gia. ,* iE|S2t 2«A| SN?I Si 371- 3x10*1 MmiZ 
S^tHl £X«SIQ)&e / A|2 §*Tg2J 7Ha.S Ol^^l 0)gQ. 

S BSOJ [&g £U7h Seg ; £l(HI §71 gAfef &5 sg§. o^AI?lS, AIS 2=55 «• 

Ai is -s 2s'2«5S ^ai aa aaajss.-swB^-sttiv 

•ate. §*r ?r 2, sio- --4ia.iK.Mi 5^0)1 ,gfli3K©4?si^..ai.-&Aitr2S«. S0121 igoi 

Oi 3^ m SSf 5s,»tH g§ 3*|2| 4SIS0I tf«SD. ' • 

Msw ana su$i thf-?^s ^go, «xnr ss^ spi ^01 [&af. 4*is a=c ?i$2fe 

:S;C|. 

opc sfl om *;.srss 40x21 7n.ism lhohai e.^tiAi?ia Eis»«£S-«a (thf). som^i §e 
oiiai i m j/g2i ^es ^ag gsH °gAi3ii2, epc?a.»:'»9t;ef in *»*':2PBtB3« '•'•^»ssi-mfi-0' 
.Be!i*Ha.'.a«»'»iWS*KJi-^a-tt ;ttSB/?i*.2i-. aj^^siigg asss ?i52s si-g 
AisBj- 32) gxm Mam *wjtci as^sj sf^g 25 m£iia?« ass iag,B9.. si ?^ai 

Jff?K»Af (Tosi3 KIK ) £E& ±ai 932 A| : 3J|?>0.|Af;(3»oiifa Deriko K . K )0fl Al ?S?fel^ 2f lo' LHAl 10 7 
fBaS'SWBfBfc'att^'-SlEK.: 107H Olo^l 3ES SSI^EIS! "BBS AlgSfe aoi SjgSHa. 2 
Rl V(BBB) BSTlti^ StOi "B*^^*B»-*W;- - .BB-'AISaS?Ba^Bef "2 agf'i^, 
*KM. Bgf ?Bn& 20|. H2J HI&^-pflSB i^^Shbdex) KF-801, 802; 803; 804; 
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805 , 806, 807 .5! "80DP2I 2Zg: E^ Ei ?fcMW\0\/MM T l fil7tet K "TSK 1! 61000H (H (L j, G2000H 
(a L X. 63000H (H c ) 64000H (Ht), B5000H (H iL ,),. 66d00H (H t ), G70D0H (H, j S TSK 7fElto (guard 

coliinhj2| ztm 4 2ia 

SPC'glS ,Q§a lf0| SlCf. 

■4Wfir 4511 THFOO ^ =*=.Al2t (0111- 19; S IH^ 6Al2):12h ^StH+LK. OlOiAi, ilfii 4XJ4* 
45121 9 (HEW SDIl lIBDhXI #g§| ggftf *V gSOflAi 12AI2h 01 4' (Ml 13, 24X12.0 Q B*|£K 
O: 01 3^, 4511KTHF1 StJtf * THFSOfl ttflft §£A|?I£ S A|£>^ 24AI1F0I4'- (0111 IS, 
24 LHXJ 30Xl2)Oi ££3LF., . fl|*, Sill 0.2 LHXI 0.5 >m£| 3711 ?^ 4S1- *IEI SE1 (Oil 
1 13, Ei ?^A|B|7WIAtO||A1 H?S?^t?. Omi^eiQi3 (Maishoridisk) H-25-5-)! SihA|31 BPD. 
451SAJ 0|2!# a4i*lCK ^1 £E^, 4=XJ feE?l- 0.5 LHXI 5 mo/rrt! g$! LH01I 2iE§ .5glia. 

451 ?f 0.5 LHXl 1 Os£l S'lfSKQ (IB, 9), 36^ 4'E1 (0111 13, £fi £A| 7(-^A|D|7mi^(Toyo 
Roshi K.K.)0I1A1 qigi^feiK .•No..86R-)0fl ^iej (Soxhlets) *iWi>IIA1 gOH THF 200 ntS. 

12AI2t g3Y#§*0. SDH1 #tf S«!£S^ §'SA|?| THF^fg^ ^X| SMS =E?Ij2. Oil iOO'C 
MAf 4AIZF §3 a5*l^-«U90"-(»s a)- 4XI& OI2J2L X>g g§ E= 21321- i>£ £ 
S9i ^StjQ (4 a). THF^SiiS-d'i.ttir (#,»)! ^if^O|.: ^ilt.tK 




THFim (SU*) = I», r. (It + *)]/(«, - ft)* 100 

5 ss'oii rag siiM"-Wl .»&> mUm .&xjs) gti-ai Ans .^iirti 7naa'#Ai?i &t>\ is a&g 

•e asw *w:nfett.7fita$ i%si Msfe23H,fii4^i biy?is,^ D&fetg uiy: slfMi Afgfc 

- — • i&-#smw#& &■ 

._ *H2 & 

■4101^ 5>iaa«.]i## inastt'gE-, .afet) ^/-Sfiaa'ivxra tihi, 7>3iato'H0i 9!(eso 
?}ssi&2i ?ia« (?rai^ ais°i »s,oia : «gaoi as £oi«*-2kaasf ^21 "A-str 

:D. . mew , M421 shxi, as4h,3ia at* itisioj . . 401 § § g . s§ ^ g ^ 
-.■a .msm.-; "a .^s- aie^sj ,sxi sirjossssj se ^ai ^# &aiM2| -^g' ^ s g«(Hi 

CDS MUNI flISSfe aOI .a^l&hCK 

«! ?mm%m m imsa-m sm-*&si TwmrismM. -act n 4x1 jt^ai ec su i^ai 

^AIpCTLK Stffll 4X1 71I2AI S 'at> #<i?ej ML) ^Allf 4 SiCfc. E*h, fll 1 ^12 

itfB X-B2 '?mSSm ?H«?S-H3 ^AIW 4E St&. • 'MfS«F&"«tt8> : 44W 4X1 12AI11 vrn^ 
tm 4'AISHl MU 7M2AI Xf|2 3HE§tfl ^ AISIS . ^1,^1 , 4X| A| :*f| 1 JUa ggfl 4' A|SS 

su. aisAi sii 9i ftasfti :su -«2-ai ai a si2 ^ ^ai-ai •■^wi»te w 

as 5sfS 4 SiQ. 4X1 HI5AI ^11 Vm&WS ^AltHl £U Xfl^AI Xfl2 ?ffli^l 4'A|5h 

= .aa>,.s=:atWi 4xi xii^Ai sii immtim HAmn su xiisai X112 ^naafs'^Ais^ m& 
e tf9dMd& mm&, .THflH^'Sa &xi ids.s'sn. wxis, sir wjs^si jh 

.flS-'OltJfiS »8«0'«*ria 2SS All at».'»t.K'5FaB*» 4X|g Ahg 

sm. oichai.. oi 4Xii Mz.immtiAm 2?h orssi sssi ?rast k ii l>fe at^ii 4x11 

%>%*J £U1 «|2§fe 301 H^SISIDV 

:..0I*3. gSIS, * gjg .&XL--.S>§gg:--5liaAI2>, MEJ &ilBI S=rs»'2i^ 4= gsr 

i! 9ga-.x£tHS-7iii aioimsj Hgi a-iAi3Pi ^Haaw ^itm. ^om &~ > 
•efss-.sftja Ei 

2 7Ham&S 4^S°SJW ^g;«vSSJ-S E= SJSS 9S£Hfe:««l -7Ka» 4X12) AHDlOfl 



2SIS Olf 71 HKSOICF 

= S2IHI C0€ fe^lth ^§ S&S1 MU2J . M^SSAI/. iWl Sfe 47S9} tmm 

s= Bttm &mm.m,?m^tts ^tf«*-p*,.^i2' : H»«^i«» e= :St,^n 3912 7iiaa 
xfli iiamtis tiim^sm^ dssi uiy b^m* Afig& "#av: is oi^ej aa^s sif^ii,Ah 
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=• stair 

i*«y?i"^-^*4 : a^;^iai.:jafi:iM^& fei'.'^ M M^ £te?ig ■ asi piag* 

Oil ".Hi Ttinttft ^Alofe 5101 Bffi3$ld. 

4=.21D; ..3raathS fe>7l lil.S-gOII 2|sli .^JAIsJOl (Hi^EIIM St*. OBI^ §tf, 

;.oipi= ?v :.B±-e^sg««i .*<mofc *a asAi^issB - 3fkAi^,^ si §. 
: 4M als zhhi ?mmtm mstM s&sg m^a- 4= sick e*k at 

■sag. :m, oiei, w^aie. ->+ i?4=g.. as. :sfcs«i=. oioie- oiiiais -s».ses mi : 

&§S Sfttlgg §511 gfeU AfsSJ Sfe3il 7F2SSs 4= SO Olfe a*»9 4=XI 




t&m &s&TaM geiAi.a mtmut mm e>eg mmm Mn ?H2a#Ai?i:n, =4 t>S $ 
tmsj 3^ ^ : :m &gg:mmw^mi?yizm*H* wm s^s isit g^i a&g %fc m 

eeiAig wtf* .ttt^MBtrs ttg #a. seiaiipi «j£ nut sea a ^eiss emf^Isi 
-*oa- .s«m*«k* ara-s' wis est* uiy Efg^i a -^eri sifalrsiferai ill 

:tr 4 siQK 4^1 geiAia^i as gg»a=. Gran, me gxjirssg 21.52s -bfB39Pi= i*io' 

LHXI 1x10', MChUUfSIS^I^ 5x10* 5x10 4 °l $&8$ MXfe;(M;)g 2fg £ SICK 

eaAia5j:ths,8iy.:s«jasj otisb sewn oeaaoife -isiAig oiEtHgaioie, p-n(gg£U) 
Ijpaiojs^ j3 -oti ssei ai m rniEiaaeuoiM. i^.;3EiA»s;..0flap -a grii. p-mmsEiAig, mt 

0131* g£1Aia 5^1$ £K?l£Hr£- IfS?! IS §• 0 05 LHXI 10 SIT. UIHSfSPf&..0,."1 LHXI S g^f 

: £S Afgp^ ; 201 4= so. 

^ffiBsrs i55i?i tig *wfis-s**a a= a4-*»fl 4^20., trss 2^ qissi 

MIS= Ui g#0lg, W S3. Ifa*. Li 4 , K 4 , C? 4 . to*.. H9 4 S Cu , 27F OlS, MS ^2, B^*. 
Ba'" 4 . Mg" 4 , Ca". Ha". Sn" 4 , Pb i4 > Mn* 4 , Fe^. C#*> H\* if 3?l OIS, tffit gS, Al" Sc' 4 . Fe' 4 , 
V; Co". Ni*\ Cr* 4 S / 4 ; SS 0\ OIS, («« MS, Ti 44 a Zr* 4 f 'SEtftr 

&7i : S'4r»s fii^g -s sfegoi iinftSlsi,'^M fei-^oi ^4«es ng .aoi 

?FiaasH)i : sw& mM afiisM st»£iof aa ^4=t> 22fs 4= 2t2°s '-uieswio, 

av-j| o ? | =^ SffllAi eias ife- ?HfEf OJgll-: &0| tlga.JES £SfgOI "SYtl: fttf 

ss s,^^ ff^goi seiaw ANSI' 4= S!D. oiafei- s?i »tJg2i :«is= 4-ei^ a asj 
sssl pag 'ss; firsifirtt* ^a^oioiH. ^Ei^oia^ ^a^atiisiH. #Eias^5igd* a p-t-^ 
•B6Siai&;-: aims, wig ma, ...owgowie-a . *sta§fii-*ii's ; ; ssxdr s, oii gs, 

OKAIIM<MS a iSEIS^S; *IE^Al5?E^i+ a 05Jg-H|.ti2« S«« 4= 2iQ, 

e*±& mtm. oog oioiqs a sesoi asfg 4= aa. 

i^.^ tl^gS 4=XI 106 Slf^ & H^5ieCT|^ ;0 01 LHXI 2d .Slf^. waie^»7i^: 

o.r lhxi 10 sif^s >t^:S:'4 aa o;or s^ o»hhw£ stfai .^xfSFxi; s§ ^,21 

H 20 Sif^e S2ISK3,. «S£I£ SU°| CHS^OI "HSHtfttQl 3# SHS SSOfl SlOJAj BS^ S^ 

sum diiioii 7h2gffig-as*feQi::A}^g * sib e?§& '.ittftts ..hiot»>i& »au 

CIS :4?. -Sill (HIWAIE7I : a OLDIE? I (01 01 i?l g . StlSIS gCHIAI jS^EI 2^1 4= 

§it ^ mjgs 4= acL, oraii7i§ oas go), SF^igsj m Sc xis,^. :xis-^ a 
-4$Dn oiEi xiifst ona; -.diEiss dra; eih4^*j oei a g^ispisis mmm cm** 
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□JSJ: OlDIE^tOhS!; HH'O0i'aS«"J](S!; S5 tW-*j IS UEtLHOjjqS. OE»g S*m 4=. SP. 
v V 



(#71 A! MAI, 

X= 14t SS. B^ej l#7|g LIEULHUi 

□ won. aB; : 9r§s': mm* m# ,121 oraikji oit) : a«»"=tfe 'tfcwj m*ai£ a. 
= ?f=^?ii sibs ag * sick ojatgj- gf«s huh #%} 7msas oaf gs.,i 

&7I*!- •'a,fflMf J 
•AUshS 501 £f£K 
y . BiRflS ^ Si: 
^ 2ID. 

.7HJ-S4J--.SKS2I ^JEC3!2i BASS PUiy iftm, MIS. S3, Pb|y a'S' 3! EIHiyU=i!S«; 

ttil' AttfiraaS' P0F3aai0|E £ft|9. 0111 S3, 0)119! SEIg ClOBSaOIM. '1;3-5^i 

.1 cioBHEiioiM, i , g □ oBsai om, i , 5-2.1 eci g poeiaoie, i.6--43<yag poi=>t! 

MQIM. SLU21S1 Smm P0O.HEIQI5 -,81^71. -«twe| OtSISKttSTIft MEBSaiOIS^S aj» 

sua. achats : *mri: oobi s r.ssf&fs "ttii. Sisr poeiiai om mm/ wm is ; 

POfllS! aeig pGElMDie,. MHIMia! P0h3Sai DIM, E1EEKHI13! . asis poeiaioi 

;m . geiouss , isii: «oo, poeiaiois, §eioii igi gag '#600 poasaois, ~ti*Msa • gei 
# poiHsaiqim •■• a m 'OBHaois?» DSEEi/aoiM7is mmw £oiw atig; 

ST/WEIS Bttft'-StWS AH§2HE!!3S POBSMOlg " SFS.'Sv: (MM «S, *E|HA|0f*tS 
(2)-2.2-aii<4-SIESjAliy)ESBPOBiaiO|S, ga^AIOillgfl i4)-2,2-U|i(4-S|H^Aiaiy)-5S. 

sms-ttapiE ;sfl«2i obi ai ois7i g mi psm aoi s?is a swot 'mmrmtmi a 

Wg: gS. ^BS-WNDA (US 7(0»,7K^Ai:D|7K)|At (Niteh Kay&ka : K;k;)S^EJ S£ ?VS)S. S*fS 
221 gaoiliEflsS POI-SSaiOlM vsjtfg,. ;0|| g «S. PS^iS d^agfeTJ. MS g3, E'EKHl 
BIMEUr. SSlOBiarOJE; MEJ[>flSgO||EKSE|0|3i!aO|M, SEIDflSgESS- MEIOHHBOIC Efl 





7>i23#t .^Aisfe -ggksAi. j^.sjh 01&21 m &a W\ was a <s+# vast 
api ?fmie ss°sai ^^ ^.-si= P7F SF31 sca^) p?k am stm sjq; 

:PIEia,Q7r^3g2| BOSS #H|g, ;1 ,2,3,6-«l(MaSg, SlEWflEiSEH; .PSEHHIEISEI 

m. SEIiSSPOflEISEIS; l-,2v4-^&Sag/ -l,Z;5-3eM5l»/ gEIAil g, ,2-0flgZeSMei g. 240)111- 

■i^»**BSat.- aaom»M&.- SEiiHiig=se s L^s-s^HfiAifflag s^^.aCK 

P7f ^E«ltftie| .MISS SEISeiSd+i.-HSBEIMtf.. I^J-ffliaSEJ^a^tf^i 1,2,5-esaSE|?|-S 

•2v : 5;7-jJ£g?8SEI?FSS*fe , tf; ' . 1; 2 . 4-Us^SEI 7|S-^-^ i+, T, 2,4-^1^37^^4'^ 
1 ,2,5-*!>+SE|7lM^if, 1 ,2,5-*S£+SEI7>S^^ir, : 1 , 3-P 7IS^ g-Z-WW -2-ffll 1 ?S?I-S^AI =S 
E1ISEK0|iaa!?fS-^^ )Dfl&,. 1 , 2,7,8-^&0ISE|3|5^4'<y, SM SEIOI^ S 0IS2J S! 3cj= 

©a OtiEIIH a : *I7| tlftf^l leg 'UEHiHOJAIfe; OlMEI-aE^^i* S :0|g2J ;°^g S «S Ot^ 

•as«-'2ijir ^ siP^ ' 

HOOCCH-X-CMCOOii 
HOOCt-H 2 iu^COOK 

(^71 &IMAI. 

XS I LHAI 307H &i S^t,.^ ofU.Dl^J &i S7J°J SH.I fll&SI 1 7|g 4 2iS Mia S 

£^p«!d : 7iqip) 

3EHSM 7ffiltrtW AfSEIS 7HA|fl|HJ OfiSS t-^aiH ^AI-2-rOII gt!| AflcOII OIS, #1' ffiH^EBOIS 
EI^AIEk^aiOlSj ffl^AWiE; EI?SS m^AttllEV ^EISlS jH^AWIE,, drtfijtg aj 
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PIE. Meii(t^§ll8^A|)eE|OK! .8! BM • -£a£{t-4?WII*Alrtlg* -SflHr ^ sitf til 
.= BSBfl idb.Sifti.S- 0:05 Olfcf; UIBSWaife D.I LHAT l" «^S| °p S r .-c^S^S 

WtMSAj -A(.8» 4=; 2iQ, . H .^s..^ 




p. biy su^i'a .;eaojb£aM ^»7i *«i bj^sio.. 

.mta$&*{*. tray orasitt a ois°j a,s:toii*Efei sft^W .«r 

211 /+, out is. naitf, same*. 5£-^e^oCT^sfe-'iH^w^wiiSyfe#.J5i» 

vyoiE- sk^y yaiqim, ak^y -naois.; akyf gai oik eka y waons. HkM a * 
umom* skots ^oraioiM, ak^.i =ciidioiM, akiy ^niatiif. at^s n^aiy^iuoi 
m, aifflii ri^Eiiy^AiLtoiM, akofli iHtfiygrauoTs, almii n-il3yWEraoiE 1 
ak¥n Ar¥aupK^Boin -m^ acf.:. - ^ ^ 1 

gm* 2T Hiy Bg|2j CW£ ; ~ejg ■ *E|fl.:S!Z», Aft. »S, .^Dflg^Ei^. MJflliEIS! ■ ^4 
BiEla!; p-OflsAI— E - ' - . — . — — — 

liE|?li; p-n^S- 

^Eia! a: p^-eoh 

MSEH3IE, uiy sspfois si biy »#2EK3iE biy wr*aMr,wV»§7Hi& olAfl'aoiirHjfi 
■mssammm s biy (^moim; wEiaaaoiM^ om is, una. MEe^aioiM, urn- duEHSM 

miEf3aaioiM, .£QiM miEjsgaooiM. oiEfaiaioiMy ^Qiofi iHiEjasaibM; my in 

aaaamiE, pmiyofaiioiii miEeiaioiM §> awiidfflteoiB.MEiaiaoiMiwaiiatoiM, n 
§2. mmMBmmm. mm oesaioie, n-^y oBiaois, ouvs ohsyaioie.. «si 

oi e. 2-ss.mm tnamamm. s my OBiaioiM; biy wihim, twit biy mis mi. 






^7i«> (°ai) ssBaa-.-tHJi y?jg i^s biy stmm »isopi sg^fj«2j 

AT 27H 0|#2| SBS'KJ|.5:3l*ft.Sffe' jta-iffi-' Biy: '■'•A}'S*i= 2S0| atLf 7I&6IEI-. OlcHtT 

7f2§& biy ssras .cb: aa« im if-"- 

7||fe 0.03 LHA1 3;0/gift!2] blsS AFS1T 
tfOll 710)^- ^;.aEh 5.0 S§r¥.0|^M'A|i 

u -atesj §*rs si. "^.er^p^jm ^ ssck 

#7lte b^ SOI m'Zti S&SS gwJil ^Xl 5S§2f fi^ ss'./^ i S! 12 7131^ 

"M* MM^MS^^xb a xi.t a;. ^2:7^1^^51 wtm 
01 s o^tm [pe gypfl ^mm * ao-. 

3 BILK SLH2J ^j^t. 3 AjAKgo, £LHS 128^ 20| bUf^Cf. 

oiEiti- apjAt, e hsoii cos sus b^sct n 7>stw sjojs 1^111 ^ -wa.. 
iE^QiiAj --jMArtja, »i2:a7ii=. su SI5AI ^g o# sy^ssiafif sssfe isTii soil 
ai ^Ai^is-iB?! 7nasa sss wr-AMr acf; .ar7naas.Kre!:s» ••g.t,^ -^jq'.-Mi 
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e?« soil t£tti>\2, er^ss g§ g@ e» pouai gAistfe.aoi bh^d. 

•aav. * sip. §si , xi 2 ?raatee»Mu saw. Iff fee £ i si ImabbT ! =m slt * 

#£4^ HtS. # JPiP •^ 2 j ccek bfe ¥i 9 a?;Hi2a«} wis. 

hs.mh a^-Ai ss sa-a* sor-flAws is* ?rtafe lis Altse 201 1 |*i ^Stior 

.SSnsii ISSf 15 ^ S ^ A1 ^ ^ Pis & opi si pif k7i = AT 

gih, <= -3°,a= t .H.&S(HiAi miss bikw 2fc sum aSgbr - 

..SJW12KB* Steg £££ §5 OH3& SS OPk^) 1^1 5°7 jSoJw £a- 
>i=a -t xt- tt r» a>U ~£ Ail ^ 5 -tr SKLir;. 

z?f ^sg.ssHi "wsfe .£ii>isii -iav otvis geis, 5sssi : sat> i,3-?eai, 

#, 2,3-^&a^. aoisiai . ^srg, ..meidbsss ssi#, ,1 ,5-511 ecis; f .6^ <3a*' ua»«« saw- 
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<j*3 

tr-:-, -C« 2 -c, 
\ J 
R'S -OfcCHr, ^ 3 'fi. LHERHil,. 

x.' i! y/S ^jSi£S 0S£ S°j .g£i UEfLHH, 
■&, x-tv-sj gas 0 LP 1 00(B). 
271- £!" 27h if I£S 32|..°Sa(a * Sl&DL 0°1 MISS "a'Cl^H^gAj- MS Bm. 

a.v^aas- oice*, Am& a unaa-si dilate*! I Itew opTO WaL fefi 
i»tf._Aisa:atf».«Ba<f3 oigsj a :esll^!^ ^SB. 

a(s=) ek?k*+i -assis aoi.utszwfd;' ■'" ' pr=r • r ^ 3 

2!EKH|E|j=B|g, I^SS&MeiS, BsHMT :2^^M?mai^^#iP^rf 

Efft?tfiHi&s| puss ga«gsy T Ejg^ae^ uz.va&Esm**&&.. f&wt&em* 
f I *CT ^ -ice LfEHHOixie ni4f?^i|^ a -oilf Ifg a il 

HOOCCH-X-CH COOH 

'■ i i ... 

HOOCCH2 CH^COOH 

C#7[ A'OjlAi 

LHAI 60 HX HlaS AISIs 4 SID. 

■S AfgEIS (HISS Efeffl «>£ 3^ sgf S}A a 32} gH nig* 

3 32| SESI . ll^-SS£M(F:lscherhT6f psche) #i.a 32) !Se£ g 51^20 S^i 'd p5S £ £ 

sjA is Hfai'f ahisis 2*oi ast^tesp; ° 

s W9oi7iMra& ;f aie^si; jis&-.jibkl.«4j eHiiastrtHi am-sfc.'Kwa *dh sk 
w »arssi:.s«oi sjbh v^#^a leisaaia mm l&m z&m miafesi 




?fg/: W#; ..«DH :.»B. SS: g.Wi SSM. 7ISI 
oiajjofl - - 

■ma-. 
mm 's 




*t£?Y M 0\i\5i M„ as 300 0I&1-2I. H,« POTS. 2=2J! SWI fg§ #gS! ?HdAI?l7l 0)3 943 D 
M„0| 1200g a?iU M.7f 360Og- ^S S'?£H1S, ^i!t f ^ 'gJQ. Mw/MriDI 3 Ol^. 2 
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5*1 : ; 6PC-150C' (?jEiA BBU (Waters Co.) E^gj ElV^FS) 
S"S: "GMH-HT" .30 cm- 23^1 (binary.) ( Ei; Al W\Q\M^Ei 
£E: 135*c 

Gpe jail-tfpi .&W"is-!#iir ^ -sicf. 

4« W&BWfflt 75.LHXI 125-C2J. §gf :§>i2 \2ffcWM S00 uSSoft^H ^'lai S^K * 

§S0I 70-c DIESIS, «SE|= £U'S| WXI iSOl S&S « SID. rfiscft> gfa 

01 s ?! g AfS&BAI .30. LHXI » °J : 3S0«| WW 1 Q&KsfsE^to «r£S DSC f #g t?C? 

■;SSM asa Sfa .i§.-S.ES PW, :0,5« ^g ^gStSAI. GOOD s : '£| S&g §HHI «SrS'«ffi- 4i 
500.-. offfl S-IH4 (Haite.CoOe^.Ei^^ > " 

p i§ WI;Ai- 'Sic. SSMI *X|2|, 100 SW¥ g- UHf5jBCT- 0.) LHXI 15 SlfiSl ,grf HBfSjSl})! — 

MEIfe W-Higi StjBSt&U m£L*t&2gl MS ft3,.aftfflT m I 100 -S»V ImbVI LHXI BdS 
-XJ 1Q0 SO'.I LHXI 20 SS^-.HH8Wte 0,3 LHXH0 B&i&i Sm f Sl5 

e. 

o 

xf^ ii§ dif^sr^ 2 oisK aa H^s^b d;'i lhxi 0.5: ^ss -sci 

axiSs} S*l gg AlgSHX §Sf sag flSKW ggf- SiU- 

Pi^c^Al^^^S 1d0 L SSt S U^SFTJc: 20 LHXI 200 S^^MCI UUfqsWe 40 
LHXI 150..Sg^-:-tfSS ^ 2iQ; 

x>s, gg°i ijspi «D;«EP*'.DiaoiB. --ms-si ^s .sgf g§ .4 212 aw: ssi*g ass 

iSOl $Sg:8|g ^ Sip,; 

xhg gas -"UjEraapts v.-a^iw^t^SKWtOi ^Sjsg n i.e. lhxi 23.9 ma sxnm. 50 

LHXI 200 Aiif/kaS) 59 XTSKo.j. S 2 LHXI 20 AmVkj2J X|SK<r)B ^ X^ gjX|g jgfMf 4= 
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xhs m&m sssAiasi/m, T&a -jtfis ^s-s^.gEg $h#e2I- s& «aoi 

S" ITS Oil CCrE £U= yhB^a gfB&h EfejB3*k5"WB *7fS »SW ^ SJCr. 

■4"aft isasi oi'Sfe .U3gi!:i» i^s #, e sasaa swft.asa'. oub fes, mei 
^s»s&s&' i-oiE«Ai-4-ussaa:iioii.a ama'^ssfis .E»eE»^2=sfiaoiE a 5^5 

12, -5^58 iM^, '5^5S2|SEd+; 5££S^BElME£r, EH?M£h if'tf/vBIEI-AlOHJIOI 

•e a,aisAiouioiMs s'ti&i-s'siB-ai): .as aib&sj s^s; 02i?ti§:dSi/Jf "i3,- a 

a^#; CI^BB .3 U-ASSiMMg tMri; 9 '■■□aS?&B aaiOIE/DJl S3, Gl^ 

i§! -Maois'i ci^i^i Maioig v a "-ciAii£*!ifi@: MBiioiMi -4-sia." oiis.'Bejssa 
^ 2§ biasi saiS;ABtf-*-za .011 §,.EBiiaM& moih ssi A»fri=-aai uifcraar 

sast-£9ifisi oj^.e?i *r*. asiiofe .aai, skOK.** an. owiidwia\3^ 
Btt-aitr 4 sao. 

SUa SB S3 EiE 2 g£ g5^ (Wig 13, ..AlSf g'S SiH-iMSS mmW MS» ^ •S!=.1X 
NaCl S^ fe 2rt§ xgg- ' jsOTOhhl I ' CTtlEi Af-OI 5{ XH 3 (Counter Scient if ic 

Jawri))2£- .v?S^S^a»B S?Wr Sffll BH; ; 9ESH S9I TA-HE£ MB BEJAKWXI II (SB S 
*IM^M± 23, (Coulter Electronics" lric,-)3SB'-.B* ?fe)(HI D3Et- A3« 4= 2fch-' ilgf ^, 

art's s-si loo lhai i5o: mfioii -ftfisgxi : :(bi^»»=:'irH" % «*«s'4!a):0vi- uxi .s nJi i^e 
m 87Bfn'a*2 LHxi 20 mom "•ap-ffiQ.' aotia,s*ii§ .s^ ssj ..an uot 3m.s 

SE7F 2.oo MLi btjsi a^# .^21 SBtioii ;ch§i Aso^v ¥ia.3?is : ^s 

UHI «BBa;.filE (Di)f- 78.4!»a, " 

• ArSS "fllH'S "•2.00* .- 2:52 Am;. :2.52 ^ 3.17 ^ .3,17 - 4.00 Am;. : 4.uXi:-;5.04 ^ 5.04 -:6.35 ^ 6.35; 
- 8.00 ml 8.00 - 10. OB jm; 10.08 -12 .70 Am; 1 2 .70 - 1 B . 00 *m; 16.00 ^ 20.20 ^ 20.20 - 25,40 
&.40 - 32.00 Am a 32.00 - 40;30 13^H xB^ 4 5*^., 

CHS :-ejss. LH^as^wi?! $ioH s-^aoii '-[gs.su* si^s^ei «a?f ; 

piMa.l-«H&^)0l. .;A®§r» ^Oj/tirS^P-.. 

Ul8^*CTc* ^EI5? r Dl^i^ BET SOij im ,a^v*«BI^S SSaffil 08/ 30: m'/g 01^, WlBSSh 
711= 50 LHAI 400 ni*/g£]. UliS^W >fS * 2iCK 4'E|?h OlftW& SLl 100 Slf^S'O.OI LHAI B f 
|f«- ajB^Sf*£':g.1 ;: LH?! 5;.f B^2J Ul^^ §^1 ; ^C1K 

^•ei?} Ditfas'^a atisj.^sa -mas* ft?ass.-:-fiias uh-i^, PHsa aas Hiu 
^,,^ei5 m ^m .^Eia ea- svwbhi^ **?i* .«s-?i*sia es a* 8?i ^ 
^ tttniv -srs a.Eisjg ^Eis 4 sick e 01.321 xiEixnt hhwjioi Af^t ^ ^e ?\stva. 

b van tin -teaia£Btt9&soiHa'«» 4 - 0^ ^aorciiofe a .seibiueia 1*2 

•aOlE -SifilK -tfS. a. SOflAlE -HKB^j&rM^.SSiaiyaS! B^asroiESF'ws ,*«■ ^5WI 
i.Ma, B».3ifc-«B .a'ASfeB EIEHlilO| E M^SI: ^; a -SOI ATE HrB^mhTfl^ *EBm E|EF 
LHOIM «BnlKBg''."tfSr affM;-feHBEreFfi feK a"-^tfW»-*»;:a-:*0IA|E;.-|JIB5*WS"i; 

»»» -as SEISES ^otJ3i; a 'Bo. ^asi-w*? diss, a *«. :i .Qiana -fltfa .3»tf»*- : 5 
b &*soi cos su^ aasa ".tiawi e^ -oiasa «.aws assv^i ^H»:Aras sip-;, oia 

fe».«4^ie.WI.5§r^ ^^0{|^ W.*W^.ia« UtB 

^!p^!^ 3 LHAI 10 5g^B2JVS|d ^E* 'JA^tipm ^ttftt^WSvJHapl :#Bfi!J'*»» 4= SO. 

Oiae^'^S Aretfe ..3H&IDI-S SXlS ^S, ^ MEK3IM5HI .M» a LIB MWUf ^ Mft- 

2j :-wa MS/; "sa his a *^ -uia '^ is .aas-^xiat : sis".*aa^3K.adi 'bbb 

■s a-swi [&i 

.Bttai *al sri,. acE^j ""*a»*S".'*«jii. a a^2! iH& 

nmm a Hia= c» g^rag^a ^i ^. i w-at--ar$ "Aifftroi #^ei stjsi- 

?m *@7i e^ aB.s?ia-*s a--*a *bb Atgshoi s»b*"«s ssai?i ^«a m 
sii; 
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M StJSfe #sK3f fllig 4 2!EK. 

b s^wiAj, #71 a=s 2»h;jhm 

ii£?l7l £1810). 7H ?'£'S &&7m Mm Zt.^lfrm mi\ gStloVsi §°P^S 4AI = 
El BlSSp. 5S 71011 A15J 4=7:1 AI.ZJ1 STflofe 201 g£gm, 

1 tost m. :*m ses ^ -.^sss assE.,ss.sE^2j s^khi 4Aii savsMSif »I 

3? -»«!■ -SEWS ^4*' SI ^ftm SHtt-' 4*10)1 -SOgSHz 201 fiW^OToDSsT 
E 8 LHAI 13= S S^fljtQg SU# TjiS^I ,# §f ;|g ERtjoj SJ1SI ajgi £ 2iH bli^Sf 

e 8s oieis* oi£ grs^isj ;wess Lheh-hdj. E-i= #71 sr.s7i2i 9iuM fcrtste tjmi- 

.. . mi, M74S aHOTSTClOl ?SSII2, *2 £2) (55) 0>EHOfl HHXIS 22 



EOIQ; Oil £3i lfl£i K 
S! Si i 




ssj.sgs, e£»g «!ehs s .14011 m ':.sssa, 



*i#ioi bie2 ntf^flD^iEfe^i.w'sa^M^Da-Jwaov bia*» buret!- ssojsj -w= 

E 142K £138KW E 15 S £ 16W UEISP-. t 

Diflii B-,-srsoi fo& shs- sg s-asi. will's^ a. ,: £ ss ^is tfoi .astfcK 's^-as 

¥M Dm aSS ,7IS.CHS3I ,(2)(H 2j*K3). S Efe. °f D)3£|J2/ OfeTSa 

•icS': E=. TJPW 'B 4AHHI 2|«WJ-^»'* :: (S)M ,i±tSj0j «S-^| feKHI SSS}^ (Oil* 19. a 01 
7a B 5AKHI 2|t»- P?IS Sgt.K^, $V§SSf^= ^2 ¥^ EE E= It? S# SE0S 

EUef ^ #E|« (4) SOil gfifElfe XKS SUS^e^Sa-; SU (13)S SJTq -S^ Sa (9)2| S7IS 
7;R N„ Si .3 S-l- ?fe .'Wl (23)1 'iUSSfe ■ #EIS (4) ^21 ArS ©EflOlE (II) 
M 2JSKJI ESSD. «S tH.^MAI, HhOICHi 2°f 2i7h 43 (I2)(HI smjOl 21? blOICHi; ! 

i blOIOfi S(E&) DC bfOIO)i.;aai-.tj^ (4)CH| 2J7|«K«SAN. aS.^^:(l)°| 

7!5.(i6) S a 4": #E|« (4) A}0|pp bfQICHi.37ISgi «^f!C>, 

.GIS71I 2Mf : ^7S... (1)Pi Wa.SU^?Sa-.SA> ¥JW^.':lSKl«..Efe 3g- SSWI »2 7|s OH 

wvmm (P)^oo..2a>sd. 71^x1 (p^ksm ?i»s oi^§ mi; -goi .fp)°i *s sic «jh 

;2| e.fCH3) : S SAf .01371 (3)0| i2|Sf01. SfSS ES §£S CH23EICH Slf .^JJ (1) 4 k HJ §2S : Ic 
S£S CH£!a aIS SU S0| ?mAI (P)S . SS7|5!«S SAOa. ^ MU ^S OI^Sfe 7|^AI 

(P)fe; y»^ 4& (22)DI| 2|StCH SSPHTiSIH. Slf VXD (l)S^Ei feeiSIIl, .7H3I (21)1 5U6f 

'.jsaf-sji «*:B».-4fn. m'&a Brntm sm^ m mo\z. mm -2*&m «is «n 

M 2ISKJI ITISO. AIIS *2| S# «IJ) (|)g k# 4S (6)(HI 2|6K)( S5f7Kfl|7(E|J2, DAI 
?IS CHS7I (2)M SiSIOI CHS B?»7i Al^lfe SI4 h AK3IMQI 4«a.O. 

Eg : 'f.1.) SEH2| .SS«tfef ^W,E^ S§-.«XHS S7I2ES AlAlifl (16) (E SY-.&it SiSS Sf : 
S (15)# Stm 4 b|A>S SJl*f SS #eia (4)= ®& $lfl(HIAJ ^IH (I) ISlfl! 

ti ^vss. ois9E§ aasa, biat« §eis (4)21 lh^oii aw (t^sj d 

(23)01 SES HHWSa:. ..-««;S*I (9)°J AKS (13)£.a& k: SE|M (4)0)1 E5£|J1 «j§ 

#eis (4) 'as: s tj^ sli s^ aioisi.o^ Eiti- am m?\ mm umau. ."mmu s^sei 

a (4) fiS BtS: (WIS- IS. 50 LHAI 500 mSi AT^ IfllOlE (11)1 A1^°J 

AR0II CHt^lES ;HH*|aSS.«| 7EM£.5US.:«f8f WWfH ^MAnM-ftS 'S3* (4) AH3|2| 

^^2f sath e= a si-s sat*- s^s M'twrWi so lhai 300 ffl )s sssk. s& tas 
(4)°j ua ^e=- 3if ¥3- 0)^*a2f.^$^"'sfl*p(cj--£&'.Astf &&a£m msBisLm 21s 

Q. A>« EfEil gaOIESA12| S. gSOOlE (11)2 ,3? -.iq*:23 CHfllEICH ELCH A^l: :--a«tt 4 
Sth . .a^ 9IAIWIAI. AC bfplOUi: E£ H|0|0|i:aS& b|0|GH*''3& S7K4&.t12)S¥E1 S 
# #21 M (4)011 S7H 4 SiD- AC bfOIOi A SSJ-g bhg-^TflS. 200 LHAI 4,000 Hz2j 4DJ4 f S! 
500 LHAI 3;000 SM?1 II3, CH fl]3 Vfc> P i 7H 4 

mi0flA|2J S&'^-IH 5SS2I §271^. AC bFQIOji EferS ^ bJOILHiSJ S7IS9 SfgSKHlAl 
MM SAfe ^.^IS 'd) #°| §B5^(HI SAISCr, ' 
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€ 23813 A| =.# \#£ia #0i SU sf : E-5S>7]>lC^^l SW'4 1 2i6 

#71 &3S. PS. S&g .UISOJ., g ^ g(H] [[g £|j = .dlB^MS 2D0 n«/i 0|£}S| 53A0*-^£ 

• as ?mwM mw§} w mt\ : sai»"aa» .UEiyi ^ sid. 

.= aSW IQE gfaWIAd. gv'«aiE 53.« 3i (a-Si), °7I SEH ((PC)., aSll E= 

as »ems--sw 4= aa. s^, si# *!#g3- s# 2*121 33221 3xio)iai, o-sles 

CPC1 A|gSh£ 201 HUfSlslCM. YX|2|. g LH^«* iS3 8fe#7| £3= 7|?J1 Algf 

=-:irsw 10= s^pi sjf b 4 sss e os.;si# s« e 6g gas *>oi. «.asp. 

E .61 gag H .U8,.S25l# .*MSAJ2J EB < 101)21 E3jg 7|g. fflS 2^ 
(■a) CHS". tS (119)08. 2|ol01 ,Lt7lEIS. 2S [H2EI2, a0ISS'^EJ2| »# '$At ft M15)<ffl £ 

•sim.. imheb (toi) #011 qxii S2 :s#i sstteK . qkim .g#= □=? s^? :xm nos) a 

SLH ^XISAI &g sg ggjioiE (1i1)l,«2WIi ^fe' SS- 0E|S (108) (Eli'SB 

3X1)01 §*(==# 2ffl (i03)0fl SttaXlS'Sij <104)£ -252 c£ EES c&BCf. £6 

m uEiyrsas, *j# (o)chw ■•aa Eg <iof)'2i.-8a.'3i&s:a35i!aii,:«s'#aw (ranoi&f 

S3SQ. ?IS OH SI (P)7> 016301: 2Af SIXIOi ' Egtte, 71= 0H*l (P)HJ *3 Ya« ™EB2| 
BHM)= 221 *B :(T!4)(Hi 2AK £|« 2X1.£B (113)011 2|8I0| £835152, 

oiM .ma- sites <ioi> -gar-sjas'sugs ?m wn (P) mmo. h *; 7i® ohxii (p 
'Si^-S^M%^ ; ^ ^ ^ **** flWawaa mu 

SAh e»-7« sum, as-. Es (ion ^K>a ,ss»i= »# su <io4> ^ms ads »aois {iiara-as- 

:S.'.*2|.B»-.E8 (1Q1)= icf-^ (11.6)0)1 EI5H31 It^Eia, CHS 4=S*SAi 

(S21) CHS 4*3 <1 19)0)1 2)*}; CHS B3BS3E1 A(5|SIS SS2|g7| 2!=^ OTf ^tSSQ 

ass «bsj. e^ioiiAi, a-s- Eg <ioi> mm sa, §s &-s as. ^jqijs - a## a s^ise 
; g ties' aitj*^/ ,xiv«jb. : s^-i attss.'iiStjQ. uix^ 4'@a ^ehsi md sejr ^ugA) 

^Eia <108)g.a# ¥fl (0)0)1 Af &S. ES ( 101)21 MS OIS gtFSS OlgShE* SJ2t!Gf. S# 
#Eia (.108) LH¥0li CR »^ (AHSJ S) (105)S fiSSOT gfep W*1QQ S# •g?f (103)2) 
AJS SU (104)S .tj# #aia..(10B) #0)1 E3EI2/ ^^ gEia (108) 53 g (ES) CIS' Xfs SU 
S^2J2) Dl^Ofl 2|^.D^.S7I SSK Mil 13, § fi*H?> SISSEK. Q^OI, ^§vgM0|E 
(1.11).= e#. #Hia, (1Q8)0)l'IHSIO) .e«Sj2S 7^510) ¥*|. (D)MA|2l ^ EB (101) ffi 
: #£ia ( 1 08) : AH3I21 :2JMO Q ^g- 2S«f 'St=.:': c « (30 LH 73 300 >m)S MU *g : 5§ttC>. S# 
ft£ia (108)2) S| 2 ^ES □ 53 ^E7|- HDL EB (101)2|. 13 WESF •SgSJ^S.SgSJTIU Efe: 

gases '2§=D. : .^# .3*1 (ojchiai. saa nomoi buoioi^ 22j- 37i 4=b (109)£^ei 

AC blOlO)^. AC-DC SS= HHDI0l^s2| 1 A BlOICH^l -ffiBWtS bWICHi 2201 SSI 4= giD AC 
•UKJIOliS 200 LHX1 ,4000 ,Hz2| f g 500 LHAI 3,000 ¥M°I Vppg 7fg $SACf. S# ^lOflAI, 
MMS Wi EB (.1.01) S3 g! S# HlOIOlii: 2S #2| S27|qs| S|g3KHI S2St# «0fl 2AISQ. 

#71 £3ti- »# «^ S*17(- B|A|gB|g SQEie AfgEIS S^M. 4 f 7| 32i! Sh# irg :^3= 4* 

§a ciiDie)2i s}«9Pt flseo. e t * ; poio^n Aiesioi .-mats ^swg ueaa. 

E 731 -SISSKfl. XACH7I ,(J31.)S; fl^ 71^71 (Efe SHS 7|§ .SSI) (130). S!. SSB (139)M 
^lOJS-EK 2« ^10)71 (131)= CPU (fSf.'aa (137)0)1 S|5(01 SSStl-.-: Sl# 7IS7I (.130)21 



Q. a# DSE2I (136)2 73§S- D)|0|E1M. XiStlCK =SE1 )ij|0)7l (i3B)S EgjEl -(139)1 X\0\ 

: £/a. e 7oii Ai, a? (i34)=; 2^71 ss mm UEi-aci;, ■ " •• 

a^:'^aaiSSv 2KJ (E=. .SIS) (l35)SYE) .*^gg= t|# (£13011 2|SK51 3SS. 10)2 -SW7I S 

¥e{ yr= §a)= *g7i .sis (i32)oir sjstoi ssaa; cpu 037)wi eisioi >i=Ein, .3^550 

3. S1# 0iiE£| (136)0)1 tt3 01 #01 .fl|-S*IS S1# 0l0JE)7f S|#:.0j|SE| (136)0)1 »S1 

[ID, S^ 71=2 tHS; 30)1 tDa SKS MTSCK ..: CPU (137)S 5h# MSei (136)£S¥E) 30)1 SJg- 
Sfe S1# aOIEtt 7IS51H; efSOir •«S*h& I^S. DIOIE1S 5i!E) «10)7I (138)g 2 AKJQ. Eg 
El ^10)71 (138)S CPU. (137)S'.^Et2| e[30il SSgSIS 21# O10IE11 *gt h M, EDEi 10)71 (138) 
.2 EDE1 (l33JS.fllP)SJ01 □ 3W:allf6fe.SI# C301EH 7l§g.::4l«*JCf.. Eg! El (139)0)1 2|3|0|,.7| 
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^s.s^oiiAi *srsw as'ra m% »«sr .?fisaa, s^^ s^ #a 

ti) : \mxwM avoxicf'LHXi 1.2x1a* pa°j ws-aBa^-ati^ii.. 

(b) 180*c0fl/M 4.0x.1(f LH73 6.Dx:lrf Pa2J p'tt Zm^ Vimxh 

(c) i;6GrctHIA! 0 1 LHXI 1,5°J tana (1B(Tc ) = G ( 1 60*c )/G ' ( 160*c >> 

(d) ■"■190XWA! 6 : Dx : 1cf lH73 iVOxltf PkHJ ^§.aMa^ .6*(190X ), 

(e) 'l90-cDl|Ai 2.0x 10T LH7? 4.0x irf Pa2| £M HffEli fe- 

(1) 190-cpfl Ai 0;rE LHXI 1 ;2SJ pSS|E .tana;(19Lrc ) ■*:BX1^)yB^190t:3, 

(g) H (160*t)/a %mc) - 0 5 LHXI 2 0, g 

(h) tana(160r) >. tan5(!90*c)l 51*© S6f«tf UEKHS. -Sf-tHE li v XB ^Xl, 

.m i iM iioiM, 

.(a) 1.60-cCHjAI l.Oxlp* LHXI I.Dxip 4 PaHJ »S;2»Eai^X160^;) a . 

(by 160-cMAi 5*0* IDT LHXI 5.0 x TO* Pa°J ^4* Si£1^ G^OW), S. 

■(c) 16OX0ilAi 0.1 LHXI 1.02J ffi ^SIM tanaClBOX) = 103^/6^1 M^-)! ^ ML|. 
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0.2 LHX1 6.QX7V »E» BPt.3gDfEiaO| ?IStK gAflJ »S| tfft-THMWa A**-' 

to 

H t tTM SiCHAl'; 3x jrf LHAI 4xtrfej MXHf .gejOf 4 EIHM ?>H> 1x40* LH 73 2x tO-2J M^fe S 
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ii»f IB 
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.a 17. aoiAi 40i S12 7Haatioi ts^ai it^i ^isf qm ^jmsi >sbai« 
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^11 1 woii sioiAj, St^^ SaAia sfsm; oksj m^, fliei Mi, wi^ai s^fi; 

a iittft...ss»:»»«^ 5^9, w*-a -»tas:;oeoia a s(hiai d^s aet 

•p awfoi ^aa»» ; ««j5m s?i» ; ^&#«a -A^g^ftWh^eLH;. ^ 

M 21 ;tHM 2i«A1; .^i ^^fl ^XPh. lEIAI.fi tF^S gtB l«a 4E?.|* (i) gHIAiil3i # 
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